Cyclooxygenase-2 suppresses polymorphonuclear neutrophil apoptosis after acute lung injury.
Polymorphonuclear neutrophil (PMN) apoptosis is suppressed after acute lung injury (ALI), and strategies aimed at inducing PMN apoptosis are thought to be promising therapies for ALI. However, the mechanisms underlying PMN apoptotic suppression are unknown. Cyclo-oxygenase-2 (COX-2) has been shown to regulate tumor cell apoptosis and is up-regulated by inflammatory mediators in PMN. Therefore, we set out to determine whether up-regulation of COX-2 expression contributes to PMN apoptosis after ALI. Experimental ALI was established in New Zealand rabbits by blunt chest trauma, and a correlation analysis of COX-2 immunohistochemical staining in lung tissue and PMN apoptosis in bronchoalveolar lavage fluid (BALF) was performed. Apoptosis was measured by flow cytometric analysis of annexin V and propidium iodide dual staining. As an in vitro correlate, normal PMNs were treated with BALF from injured lung (BALFALI) in the presence or absence of the COX-2 inhibitor, NS398. COX-2 mRNA levels and PMN apoptosis were then measured. PMN apoptosis was significantly decreased in BALF after injury. In contrast, COX-2 expression was significantly increased after injury. COX-2 protein expression and PMN apoptosis exhibited a strong inverse correlation (gamma = -0.75, p < 0.01). In vitro experiments revealed apoptosis of normal PMNs was significantly decreased by the addition of BALFALI. The addition of BALFALI was also associated with increased COX-2 mRNA levels. Treatment of cultures with NS398, 10 minutes before BALFALI addition, partially reversed all of these effects. Up-regulation of intrapulmonary COX-2 expression contributes to the suppression of PMN apoptosis after ALI.